Scheme S1. Illustration of the procedures for MNPs Preparation and modification. It should be noted that several hundred strands of the capture-DNAs are attached to each MNP, and only one is shown here for simplicity. C following the addition of 50 mL of 0.2 M trisodium citrate (see Scheme S1). The obtained Fe 3 O 4 magnetic nanoparticles (MNPs) appeared as black precipitate which was separated by centrifugation (4000 g for 3 min) and then washed once with acetone. Finally, the MNPs were dispersed in deionized water (with the volume being adjusted to 30 mL).
A) Preparation and modification of the MNPs
Scheme S1. Illustration of the procedures for MNPs Preparation and modification. It should be noted that several hundred strands of the capture-DNAs are attached to each MNP, and only one is shown here for simplicity. C following the addition of 50 mL of 0.2 M trisodium citrate (see Scheme S1). The obtained Fe 3 O 4 magnetic nanoparticles (MNPs) appeared as black precipitate which was separated by centrifugation (4000 g for 3 min) and then washed once with acetone. Finally, the MNPs were dispersed in deionized water (with the volume being adjusted to 30 mL). core/shell MNP prepared above was dispersed in 4 mL deionized water and 20 mL absolute ethanol. Then 0.43 mL NH 3 ·H 2 O (35%) solution and 0.5 mL of (3-aminopropyl)triethoxysilane (APTES) were consecutively added to the solution under continuous stirring and N 2 gas bubbling. The reaction was carried out for 3 h at room temperature, leading to APTES to hydrolyse and subsequently condensed on the MNP surface to introduce amine groups (see Scheme S1). Afterwards, the amine functionalized MNPs (NH 2 -MNPs) were separated, washed and then re-dispersed in deionized water. Concentration of the MNP suspension was estimated by comparing the suspension's weight with pure water of the same volume.
1) Preparation of citrate-Modified

4) Preparation of Capture-DNA immobilized MNP (Cap-MNP)
5 mg NH 2 -MNP and 2.5 mg SM(PEG) 12 were mixed and incubated in Buffer C (PBS buffer containing 1mM EDTA, pH = 7.2) at room temperature for 1 h, leading to the MNP surface being functionalised with maleimide groups. Thereafter, the MNPs were washed by Buffer C twice, and then 5 nmol of thiolated capture-DNA in 1 mL Buffer C was added into the above MNPs and incubated for 1 h at room temperature. The capture-DNA is covalently conjugated to the MNP surface via Michael addition of the thiolate to the MNP surface maleimide groups (see Scheme S1). The MNPs were subsequently washed twice by Buffer C. It should be noted that all of the original and washing supernatants were collected and combined for UV measurement at 260 nm to determine the amount of free-unbound capture-DNA, allowing the estimation of the capture-DNA conjugation efficiency on the MNP. The capture-DNA loaded MNPs were then treated with 5 μL of 2-mercaptoethanol in 1 mL Buffer A (PBS plus 1 mg/mL BSA) to cap any unreacted maleimide groups and to block the MNP surface to reduce non-specific absorption of HRP-NAV. Typically, the capture-DNA loading on the MNP is~0.4-0.5 nmol/mg of MNP.
B) Magnetic retrieving property of the MNP-NH 2
Fig. S1
shows that MNPs are well-dispersed in water, forming a uniform suspension before applying an external magnetic field. Upon placing onto a standard biomag separation device for 1 min, almost all of the MNPs have been attracted to the side wall of the tube, confirming that the MNPs are easily retrieved by applying a magnetic field for easy magnetic separation.
A B on the assay specificity for DNA target detection. The grey and red bars show the assay prior to and after the blocking, respectively. The signal/background ratio for 5 fmol DNA target increases from~4.4 (before blocking) to~62 after blocking, confirming surface blocking is essential to achieve high signal/background ratio. Therefore all Cap-MNPs have been blocked by 2-mercaptoethanol and BSA before being used. (D) Effect of thermal cycle number on the rate of fluorescence increase. The signal increases linearly during the first 5 cycles (indicating linear amplification), but the rate of increase gradually levels off as more thermal cycles are used (due to depletion of the signal DNA, a 10 fold signal DNA to target DNA ratio is used here). Nevertheless, the assay with 30 thermal cycles gives the highest signal, being 8.6 times that without thermal cycle, confirming the success of the TRL (target recycled ligation) for signal amplification. 30 The discrimination ratio between the full-match T2 and the SNP target T1 was determined as~3.03 folds before background correction, which was increased to~13.5 folds after background correction (e.g. Blank control background signal was subtracted from the T2 and T1 signals).
